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(54) FILM TRANSISTOR AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To secure favorable transistor 
property by widening a channel region below the 
contact layer made in the active layer of the 
amorphous silicon of a coplanar type TFT so as 
to enlarge the mutual contact interface. 
CONSTITUTION: An island-shaped active layer 
consisting of amorphous silicon is made on the 
surface of a glass substrate 1 . A contact layer 6 
consisting of n-type amorphous silicon is made 
between the source and drain regions 3 
muttually facing through a channel region and 
the active layer 2. The ends of the source and 
drain electrodes 3 on a channel region are 
retreating, and a contact layer 6 is exposed in 
the region H. As a result, the electric field by a 
gate electrode 5 reaches the active layer 2 

below the region H, and the inverse layer on the surface of the active layer widens 
below the contact layer 6, so the contact interface between the channel region 
and the contact layer 6 widens, and good transistor property can be gotten. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Active layer which is formed in one front face of an insulating substrate, and consists of a 
semi-conductor, the source drain electrode formed on this active layer so that it might counter across the 
channel field demarcated by this active layer, The contact layer which consists of the semi-conductor of 
1 conductivity type, and intervenes between this source drain electrode and this semi-conductor layer, 
Gate electrode countered and prepared in this channel field, Between this gate electrode and this active 
layer Are the coplanar type thin film transistor which consists of the intervening gate dielectric film, and 
it sets directly under [ said ] a gate electrode. The thin film transistor characterized by for said source 
drain electrode having retreated and said a part of contact layer having countered directly to this gate 
electrode through this gate dielectric film. 

[Claim 2] Said contact layer is a thin film transistor according to claim 1 characterized by having larger 
specific resistance than lxl0-4ohmcm. 

[Claim 3] Said contact layer is 200nm. Thin film transistor according to claim 1 characterized by having 
small thickness. 

[Claim 4] The process which carries out the sequential deposition of the active layer which changes 
from a semi-conductor to one front face of an insulating substrate, the contact layer which consists of the 
semi-conductor of one conductivity type, and the 1st electrode layer which consists of the conductive 
matter, the source field and drain field which were demarcated by this active layer - a wrap mask - this 
- with the process formed on the 1st electrode layer it expresses from this mask - this - with the 
process which carries out sequential removal of the 1st electrode layer and this contact layer by etching, 
and expresses this active layer it remains under this mask after this etching - this - with the process 
which side etching is performed to the 1st electrode layer, and the edge is retreated, and expresses this a 
part of contact layer Wrap gate dielectric film and this gate dielectric film are minded for this active 
layer expressed between this source field and a drain field, and said some of expressed contact layers at 
least. The manufacture approach of the thin film transistor characterized by including the process which 
forms the gate electrode which counters this active layer and said some of expressed contact layers. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention, The so-called thin film transistor of a coplanar type (TFT) It is 

related. 

[0002] 

[Description of the Prior Art] TFT used for a liquid crystal display etc. Inside of a matrix, In the 
structure called a coplanar type There are two as shown in drawing 4 . Both, The semi-conductor active 
layer 2 is formed in one front face of the insulating substrate 1 . Drawing 4 (a) With structure An 
impurity is introduced into an active layer 2 by thermal diffusion or the ion implantation, The contact 
layer with the source drain electrode 3 is formed. A sign 4 is gate dielectric film, A sign 5 is a gate 
electrode. 

[0003] It sets to formation of the above contact layers, In order to activate an impurity after thermal 
diffusion or an ion implantation Heat treatment in an elevated temperature is performed., The result, An 
expensive heat-resistant substrate like a quartz plate as a substrate 1 is needed, moreover Ion 
implantation equipment is also expensive. Therefore, TFT It is not desirable for low-cost-izing of a 
matrix. 
[0004] 

[Problem(s) to be Solved by the Invention] On the other hand Drawing 4 (b) With structure Without it 
introduces an impurity into an active layer 2 Between an active layer 2 and the source drain electrodes 3, 
The contact layer 6 which consists of the semi-conductor which doped the impurity is made to 
intervene., It follows, It is not necessary to perform elevated-temperature heat treatment, Again, 
Expensive ion implantation equipment is not needed, either. 

[0005] however Since the electric field of the gate electrode 5 are covered with the source drain 
electrode 3 the active layer 2 under the source drain electrode 3 - a channel - breadth - being hard ., It 
follows, The contact interface of a channel field and the contact layer 6 does not become large enough. 
The result, Transistor characteristics deteriorate, It becomes the cause of falling the display quality of a 
liquid crystal display. 

[0006] This invention, TFT of a coplanar type It aims at solving the above-mentioned conventional 

trouble that it can set. 

[0007] 

[Means for Solving the Problem] The above-mentioned purpose, the active layer which is formed in one 
front face of an insulating substrate, and consists of a semi-conductor, The source drain electrode 
formed on this active layer so that it might counter across the channel field demarcated by this active 
layer, The contact layer which consists of the semi-conductor of 1 conductivity type, and intervenes 
between this source drain electrode and this semi-conductor layer, Gate electrode countered and 
prepared in this channel field, Between this gate electrode and this active layer It is the coplanar type 
thin film transistor which consists of the intervening gate dielectric film, in directly under [ said / gate 
electrode ] Said source drain electrode retreats and said a part of contact layer minds this gate dielectric 
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film. The thin film transistor concerning this invention characterized by having countered directly to this 
gate electrode, or The sequential deposition of the active layer which changes from a semi-conductor to 
one front face of an insulating substrate, the contact layer which consists of the semi-conductor of one 
conductivity type, and the 1st electrode layer which consists of the conductive matter is carried out. the 
source field and drain field which were demarcated by this active layer - a wrap mask - this - it forms 
on the 1st electrode layer ~ it expresses from this mask - this - the 1st electrode layer and this contact 
layer by etching sequential removal is carried out and this active layer is expressed As opposed to the 1st 
electrode layer it remains under this mask after this etching - this - Side etching is performed, the edge 
is retreated and this a part of contact layer is expressed, Between this source field and a drain field Wrap 
gate dielectric film and this gate dielectric film are minded for this active layer to express and said some 
of expressed contact layers at least. It is attained by the manufacture approach of the thin film transistor 
concerning this invention characterized by including many processes which form the gate electrode 
which counters this active layer and said some of expressed contact layers. 
[0008] 

[Function] Drawing 1 is the principle explanatory view of this invention, and the active layer 2 of the 
shape of an island which consists of an amorphous silicon is formed in one front face of a substrate 1 
like glass. On the active layer 2, the source drain electrode 3 which counters across a channel field is 
formed, The contact layer 6 which consists of the amorphous silicon of n mold between the source drain 
electrode 3 and an active layer 2 is formed. It sets to this invention, The edge of the source drain 
electrode 3 on a channel field is retreating. That is, the contact layer 6 has expressed in Field H. 
Consequently, the electric field by the gate electrode 5 reach the active layer 2 under Field H, and the 
inversion layer of active layer 2 front face spreads under the contact layer 6. For this reason, the contact 
interface of a channel field and the contact layer 6 becomes large, and good transistor characteristics can 
be acquired. 
[0009] 

[Example] Drawing 2 and drawing 3 are TFT concerning this invention. It is an explanatory view about 
the example of the manufacture approach. Drawing 2 (a) As [ show ] On for example, the transparence 
which consists of glass and one front face of the insulating substrate 1 Non, the sequential deposition of 
the amorphous silicon layer 20 (about 20nm in thickness) of a dope and the amorphous silicon layer 60 
(nm [ in thickness / about 50 ], specific resistance 100 omegacm) which doped n mold impurity is 
carried out, Further, The chromium layer 30 (about lOOnm in thickness) is deposited on the amorphous 
silicon layer 60. Deposition of these amorphous silicon layers 20 and 60 is well-known plasma 
chemistry vapor growth (P-CVD). What is necessary is just to carry out using law. What is necessary is 
just to perform deposition of the chromium layer 30 using the well-known sputtering method. 
[0010] It ranks second Drawing 2 (b) As [ show ] After forming the resist mask 10 corresponding to said 
contact layer 6 (refer to drawing 1 ) on the chromium layer 30, the chromium layer 30 and the 
amorphous silicon layer 60 which are expressed from the resist mask 10 are etched into a sequential 
selection target. Into the mixed solution of cerium-nitrate ammonium and perchloric acid, etching of the 
chromium layer 30 is immersed and performs a substrate 1. Moreover, etching of the amorphous silicon 
layer 60 of n mold dope is performed in the solution of the fluoric acid, nitric acid, and acetic acid of a 
mixing ratio with which a big selection ratio is obtained to the amorphous silicon layer 20 of the non 
dope of a substrate by immersing a substrate 1 . 

[001 1] Subsequently, a substrate 1 is again immersed into the mixed solution of cerium-nitrate 
ammonium and perchloric acid. Thereby, it is drawing 3 (c). As [ show ] Side etching of the chromium 
layer 30 is carried out, The edge retreats. This amount of side etching is 0.3-3. mum It is extent and 
controllable in boil the immersion time amount and solution temperature to the inside of an etching 
reagent. The above-mentioned etching, The contact layer 6 which consists of the source drain electrode 
3 and the amorphous silicon layer 60 which consist of the chromium layer 30 is formed. 
[0012] subsequently After removing the resist mask 10 Drawing 3 (d) as [ show ] — Si3N4 from - about 
300nm in thickness which changes About lOOnm in gate dielectric film 4 and thickness The sequential 
deposition of the aluminum (aluminum) film 50 is carried out., Si3N4 Deposition of gate dielectric film 
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4 and the aluminum film 50 is the plasma CVD of respectively common knowledge. What is necessary 
is just to carry out using law and the sputtering method. 

[0013] subsequently Drawing 3 (e) as [ show ] - patterning of the aluminum film 50 and the gate 
dielectric film 4 is carried out to the gate electrode 5 and gate dielectric film 4 according to a 
predetermined RISOGURAFU process. Further, The amorphous silicon layer 20 is etched, The 
separated active layer 2 is formed, this etching, let the resist pattern and the source drain electrode 3 of 
gate dielectric film 4 be a mask - CF4 What is necessary is for plasma etching which makes the mixed 
gas of 02 etchant just to perform. 

[0014] It is performed above, The thin film transistor of this invention is completed. In addition 
Drawing 2 (a) It sets, Instead of [ of the amorphous silicon layer 20 and the amorphous silicon layer 
60 ], A polycrystalline silicon layer may be deposited, moreover Drawing 2 (b) It sets at the process 
referred to and explained, etching of the amorphous silicon layer 60 — reactive ion etching (RIE) 
Although you may carry out non - since a large selection ratio with the amorphous silicon layer 20 of a 
dope cannot be taken In this case the thickness of the amorphous silicon layer 20— 50-1 OOnm It is 
necessary to enlarge beforehand. Further Drawing 3 (c) Instead of retreating the edge of the chromium 
layer 30 by side etching in a process, The amorphous silicon layer 60 and the chromium layer 30 are 
alternatively etched with a separate mask, It cannot be overemphasized that the approach of making the 
edge of the contact layer 6 expressing may be taken. 
[0015] 

[Effect of the Invention] According to this invention TFT of a coplanar type A source drain electrode 
retreats from on the edge of the contact layer which can be set, A contact layer serves as structure which 
countered the gate electrode through gate dielectric film. It follows, The electric field of a gate electrode 
come to be impressed to this edge subordinate's active layer, The contact interface of a channel field and 
a contact layer spreads. The result, It is not based on the manufacture approach which introduces a 
source drain impurity by the ion implantation using the thermal diffusion and the expensive equipment 
which need a quartz substrate, but is also **, Good transistor characteristics can be acquired, moreover 
This invention can be carried out without increasing a mask process. It follows, It is TFT of high quality 
by low cost. There is effectiveness whose offer is enabled. 
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[Drawing 1] 
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